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Gobar Gas Plants: How Appropriate 
are They? 
Hemalata Dandekar 
The technology of producing methane gas from cow-dung and other wastes and using it as fuel for 
various, purposes has received considerable attention in India during the last de-cade. In the light of the 
growing energy shortage that the country faces- gobar gas is being cited as having great potential for an-
swering the energy needs of rural areas. Ink this climate it is relevant to explore the desirability of gobar gas 
technology from the village perspective since, after all, it is the farmer in' the countryside who, ultimately 
decides whether or not to invest in a gobar gas plant. 
This paper, based on the responses of residents of la village in Satara district called 'Sugao', 
attempts some general statements regarding the constraints on the adoption of gobar gas techno- 
logy in rural areas. Its findingsare that social, spatial, cultural and attitudinal criteria are as importatntas 
technical ones in the assimilation (or rejection) of new technology. 
DURING the past decade, Indian gov- 
ernment agencies such as the Khadi. 
and Village Industries Board and 
private voluntary groups have promoted 
gobar gas plants as an important com- 
ponent of their rural development 
strategy. Indian planners consider this 
to be a technology which, if dis-
seminated widely enough, has the 
potential to deliver major benefits and 
improve rural living conditions. The 
advantages cited can conveniently be 
listed under four heads: 
BENEFITSOF GOBAR GAS 
Simplicity and Utility: The basic 
process of gobar gas generation is rela- 
tively simple and does not require very 
sophisticated equipment or knowhow.' 
Once the unit is constructed it uses 
primarily local resources (raw mate-
rials and labour) and creates products 
that are extremely useful in the village 
(fertiliser and fuel). The methane gas 
produced can be, used for a variety of 
purposes: cooking, lighting, and driv- 
ing machinery such as water pumps. 
Optimal Allocation of Resources: 
Villagers frequently collect and dry 
animal dung and organic plant wastes 
for use as fuel (as in cooking). It is 
estimated that 30 per cent of the 
country's fuel needs are met by burn-
ing cattle-dung and another 34 per cent 
by burning agricultural residues.2 Not 
only is this procedure an inefficient 
way of generating heat; it also uses up
valuable nutrients that could have- 
been applied to the soil. The denuda- 
tion of forests and stripping of hill-
sides causes further problems. In con-
strast, although the process of gobar-
gas generation reduces the volume of 
organic wastes by 20 per cent, the gas 
produced gives 120 per cent of the 
heat that would be generated by burn-
ing the cow-dung. The wastes can 
then be used as fertiliser; moreover, 
some proponents claim that their nitri-
gen and phosphorus content is enhanced,
thus producing a better soil additive.3 
On the national level the increased 
use of dung for fertiliser and decreased 
deforestation that should result from 
widespread adoption of gobar gas
technology would be a clear benefit. 
Improved Health: The various types
of waste which today litter and fester 
in the lanes and houses of villages-will
be collected, rendered innocuous and 
used for manure. Flies and other in- 
sects thrive on this matter today and 
reach epidemic proportions in some 
seasons causing many health problems. 
This nuisance should be considerably
reduced as standards of hygiene rise 
with the sanitary disposal of wastes. 
The majority of houses in rural 
India do not have facilities for disposal
of human waste. Generally, people go 
to designated fields adjacent to the 
village to relieve themselves. Excre-
ment can thus be carried around by 
human feet or on the hooves of pigs
and cattle that graze in these fields 
and consume it and thus contaminate 
foo-d or water. In fact, sometimes these 
areas are close to sources of water and 
through seepage, human excrement can 
contaminate drinking water. Gobar gas
plants with attached toilets would 
facilitate the sanitary disposal of human 
waste. 
Health benefits would also accrue in 
the home. In most rural households, 
cooking is presently done on wood or 
dung burning clay stoves that do not 
have chimneys. Inevitably, during
cooking, kitchens fill with smoke and 
village women frequently have eye 
problems as a result. Often the kitchen 
is the only room of the one room 
house and so smoke affects the health 
of not only the housewife but all the 
family. The clean burning gas pro- 
vided by the gobar gas plant would 
change this and result in healthier liv-
ing quarters for the rural family. 
Savings to Villagers: One energy 
source used in villages is kerosene, but 
this has become scarce and expensive 
in the wake of rising petroleum prices.
Gobar gas would be a suitable alter-
native. Since it burns cleanly, unlike 
cakes of dung, housewives would realise 
considerable savings in the time they
-currently spend cleaning soot-stained 
cooking utensils. Furthermore, the 
replacement cost of pots is significant 
for the very poorest families, who own 
a total of only three or four. 
It might be noted here that ways
have been suggested of collecting
animal urine which is currently largely
wasted, and adding it to the gas plant. 
Since even the small marginal farmers 
in India have to buy urea and phos-
phate-nitrogen fertilisers, gobar gas 
plants would help to reduce the need 
for such major cash purchases from the 
city and increase farmer savings. 
CRITIQUE 
Not all of the advantages that have 
been claimed for gobar gas technology 
bear up under scrutiny. For instance,
consider the gobar gas plant design 
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that has received the most exposure
and promotion in India. It consists of 
the following components:
(1) 	 A trough for mixing up the dung-
water slurry and a pipe leading
this slurry by gravity to the bot-
tom of the digester well. 
(2) 	 A digester well, lined and finished 
so as to be impervious, construct-
ed to a size and capacity that is 
designed and specified by a specia-
list.
(3) 	 A metal dome cover that is set so that its rim is in a masonry collar 
inside the well. When the well 
is filled with slurry the dome 
forms an air-tight enclosure to the 
well. As gas is generated and ex-
erts pressure the dome moves up
and its weight is designed to pres-
sure the gas to the required
degree.
(4) 	 The gas is conveyed out by means 
of a hose that is attached to the 
top of the dome. For efficient 
delivery of gas it is best to use it 
within a ten to twenty foot radius 
of the gas plant since problems of 
Pressure drop, condensation and 
breakage of pipe increase as the 
pipe length increases. 
It is quite clear that not only are most 
of the components of the gobar gas
plant produced outside the village eco-
nomy but the skills required to manage,
repair and maintain it must be intro-
duced from outside. The labour for 
construction of the plant can be largely
supplied by local people such as the 
owner himself, his family, local masons 
and day labourers as long as there is 
careful technical guidance and supervi-
sion from the gobar gas plant specia-
list. Gobar gas plants require bricks, 
cement, cast iron dome, piping, etc 
which must be acquired from outside 
the village. Case studies of plants con-
structed in other regions of India show 
delays of over one year due to 
bottlenecks in delivery of these mate-
rials. Thus the technology becomes 
difficult to deliver in the face of scar-
city of raw material resources. 
Some researchers have questioned 
the connection between deforestation 
and the use of vegetable matter for 
fuel. They note that what many fami-
lies burn are the stalks from their 
crops or small bushes that are grown
as fencing and for fuel. Three- and 
leaf-cutting are carried out mainly for 
house construction or for the feeding
of animals; thus, they argue, defore-
station will not be affected by the in-
stallation of gobar gas plants.
The argument that savings will result 
from the adoption of gobar gas 
can also be criticised. Farmers who 
do not currently buy their fuel will 
realise no savings by investing a gas
plant. Furthermore, savings of time 
and money in the kitchen are not per- 
ceived as important by the man, and 
it is he who makes decisions concern-
ing family investments. 
Still another factor, however, frus- 
trates the realisation of the benefits 
of gobar gas technology. Despite the 
great interest in the gobar gas pTants
and their active promotion by the 
state and Central government, they
have not received widespread accept-
ance in the villages. A study of gobar 
gas plants in Gujarat by the Indian 
Institute of Management indicated, that 
adoption rates were low and most 
adopters (76 per cent) were larger far-
mers who owned more than 10 acres.4 
Even the few adopters who had less 
land were not the really marginal or 
landless farmers whom the proponents
of this technology claim to want to 
include. This finding is corroborated 
by more casual observations in Maha-
rashtra. Generally there is widespread
curiosity about the technology but few 
adopters. As in Gujarat the majority 
of gobar gas plant owners tend to be 
the more affluent farmers. The Gujarat
study further noted that the rate of 
adoption of the gobar gas plants had 
been decreasing particularly in the low 
status groups and there was fear that 
it this trend persisted only the well-
to-do in each village would benefit 
from the technology. 
If the majority of villagers do not 
use the gobar gas plant some of the 
social benefits that are claimed to 
accrue from it and for which the tech- 
nology is being actively propagated -
such as reduced deforestation and ge- 
nerally Improved sanitation and health 
- cannot in fact be actualised. If 
the gobar gas technology is to improve
rural conditions in any dramatic way 
a more widespread adoption which 
benefits the small and marginal as 
well as the affluent farmers is essen-
tial at the village level. 
A cost-benefits study on the econo- 
mics of village level gobar gas plants
done at the Gokhale Institute indicates 
that under existing technology, a gobar
gas plant of a size requiring three or 
four cattle to provide the necessary 
dung is economically profitable but 
any plant smaller than that is not.5 
This is partly because the larger capa- 
city gas plants operate more effectively,
since it is easier to maintain them in 
the temperature range of between 25 
and 35 degrees Centigrade which is 
desirable for methane generation. This 
technical limitation immediately pre-
cludes small farmers and landless villa-
gers who generally own only one or 
two cattle apiece from adopting, unless 
they co-operate with each other and 
share a medium sized gas-plant bet-
ween three or four families or unless 
larger sized communal plants are built. 
Based on the review of the literature 
on the subject and discussions of the 
problems of gobar gas adoption with 
researchers, it appears that although
there is substantial room for- technical 
improvements and refinements of vari-
ous aspects of the plant, they do not 
constitute the critical bottleneck *to 
successful and more -widespread adop-
tion. Gobar gas plants of the type
presently available have been construc- 
ted and successfully used by individuals 
over a number of years. A reduction in 
the price of installing a plant; a radi-
cally new plant design that operates
efficiently on dung from only one ani-
mal, or on only human waste of a 
small family; some such innovation 
would naturally make adoption of the 
technology more attractive to a greater
number of families. Even as it stands 
today, however, investments in gobar 
gas plants should be more attractive 
to a greater number of rural, farming
families than are currently coming for-
ward to adopt it. In addition, co-ope-
rative gas plants could bring the tech-
nology to within reach of even larger
numbers of smaller farmers and agri-
cultural labourers. Why then are villa-
gers not adopting gobir gas in signifi-
cant numbers? 
THE VILLAGE PERSPECTIVE 
In an attempt to gain insight into 
the factors that were important and 
contributed to non-adoption of gobar 
gas plants at the village level, a num-
ber of interviews were carried out by
the author in 'Sugao' village, a small 
predominantly peasant farming com- 
munity in the Deccan region of Maha-
rashtra. 
Sugao has been extensively studied 
in detail since 1937 by various re-
searchers at the Gokhale Institute of 
Politics and Economics ini Poona and 
by this author. As a result of power
structure, the social hierarchy and re- 
lationships, fhe distribution of wealth,
particularly in terms of land holding,
the centres of moral leadership, and 
the opinion makers in the village are 
identified, familiar and well under-
stood.6 In addition, the author has 
lived in the village for varying periods
of time, spanning more than one and 
a half years in 1976-77 and as a result, 
people in Sugao feel at ease and give
factual information fairly readily. As 
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a result of the long connection with 
Suigao the overall process of change
in the areas of economic activity, so-
cial relations, and political awareness 
has been monitored and studied in 
detail. This provides a rich contextual 
background within which to study the 
specific problem of non-adoption of 
gobar gas plants.
Many men as well as a few women 
from various social strata living in 
the village expressed their views. Inter-
views were carried otit with large
landowners who are the accepted
leaders and spokesmen for the village,
with middle and small farmers, with 
some high school teachers, and with 
some of the lower caste day-labourers.
In 1976 it was clear that a number 
of Sugao farmers, particularly the 
larger farmers, had heard of gobar gas
plants and were aware of the financial 
subsidy, low-interest loan and technical 
knowhow package that the Khbidi and 
Village Industries Board were offering 
to adopters. There were, however, no 
adopters. In 1979 there was more 
widespread curiosity and knowledge
about gobar gas plants but still not a 
single family had invested in one. 
Space Constraints: When larger
farmers, the acknowledged leaders and 
trend-setters in adoption of new things, 
were queried they displayed a fairly
clear awareness of the gas technology.
Some had even visited other villages 
to observe installed plants. They all 
indicated that they had given some 
thought to investing in a plant for 
themselves but all but two of them, 
who had built new houses on the peri-
phery of the village, discussed the 
serious space constraint on its con-
struction around their home. 
Sugao, like most villages in the 
Deccan region of Maharashtra, is a 
nuclear clustered village located in the 
middle of its agricultural land. Village 
housing is fairly dense and narrow 
lanes and alleys give access to the 
centrally located housing. In this con-
figuration it is rare for a farmer to 
own and be able to spare the minimum 
30 or 40 square feet of land, within 
a 20 foot radius of the kitchen, requir-
ed to build the gas plant on. Even in 
discussions with smaller farmers about 
the possibility of co-operatively build-
ing a gas plant between four or five of 
them, this problem of land scarcity 
surfaced. Additionally, in a co-ope-
rative situation none of the members 
would want to give up housing land 
that they owned individually for a 
co-operative gas-plant because they
feared that all the other members 
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would acquire easement rights over 
this area. For a technology that seems 
tentative and exploratory, as gobar gas 
still does to villagers, these farmers 
were not interested in jeopardising
their ownership of even a scrap of in- 
dividually-owned house site land. 
This chronic- space problem is fairly 
typical for many areas of Maharashtra. 
Traditionally, in the state, village set- 
tlements are nucleated and clustered 
in form and with time result in tightly
packed housing on the limited village 
site. In a clustered village, such as 
Sugao, the technical development of a 
fixed-dome gas plant that has no mov-
able parts and can be buried under-
ground, under the floor of adjacent
cattle sheds or a room, would possibly
make the plant a more attractive in-
vestment. Versions of such a design 
are in use in China and are being de-
veloped in India. This 'Janata' model 
consists of a digester-well covered 
with a fixed brick masonry dome and 
an inlet and outlet. Because the dome 
does not move, less maintenance and 
care is required in its operation. Des-
pite a few current problems with the 
rate of generation of gas, the Janata 
units are cheaper and could be valued 
more for the superior quality of organic
manure they produce.7 
Another space requirement is for 
the storage of the digested slurry. In 
an ideal low maintenance set-up the 
effluent is led into pits where it dries 
out to be used as manure at strategic
periods in the agricultural cycle. Com-
post material added to this is convert- 
ed quickly to a rich organic manure. 
In a space restricted situation, how-
ever, arrangements have to be made 
to catch the effluent and carry it to 
compost pits on the periphery of the 
village which makes for an additional 
chore in the crowded day of the cul- 
tivators. 
The gobar gas plants work more 
efficiently at gas generation if night
soil is added to the digester. In order 
to facilitate this, some type of toilet, 
primitive though it might be, has to 
be constructed and hooked up to the 
plant. Most villagers do not like the 
idea of a toilet so close to home. They 
are afraid it will smell as well as re- 
quire too much maintenance and (most
importantly) space and money. All 
these factors become even more of a 
problem in a co-operatively owned 
plant.
Water Constraints: Solving the space
problem could certainly make the 
gobar gas plant more attractive to 
larger farmers, and perhaps even to 
smaller farmers thinking of a collec-
tively owned and run plant. There is,
however, still . another resource con-
straint that is a factor in non-adop-
tion: the scarcity of water. 
Sugao has been fortunate to obtain 
some twelve years ago a government
financed piped water scheme to dis-
tribute water to common taps scattered 
through the village. Water is turned 
on for a couple of hours in the morn-
ing and has to be stored for use 
during the day. The village was not 
involved in construction of the water 
scheme; it came as a 'free gift'
through political connections. Right
from the beginning the scheme did not 
deliver sufficient water to the furthest 
end of the village and a new, im-
proved scheme that has been partially
constructed floundered when the con-
tractor embezzled the funds. Villagers
have become disgruntled and rather 
than maintaining and making the best 
of the scheme they have started to 
break into the pipe and create un-
planned tapping points, which have 
no bibcocks to stop the flow of water 
when not in use thus resulting in 
even more wastage. Altercations every
morning at each tap are common. 
For the proper operation of the 
gobar gas plant, cow dung and water 
in a ratio of 4: 5 by volume are 
mixed into a slurry to be fed into 
the digester. In the water scarcity
situation existing in Sugao it will be 
a major chore for someone to obtain, 
every day, the necessary buckets of 
water to keep the plant going. In a 
communally owned plant this chore 
will probably be even more resented. 
As one village woman exclaimed, "it's 
a fight to get enough water to drink 
for everyone, who is going to wage a 
battle to get more for this gas-plant?"
Social Factors: The history of co-
operative ventures in Sugao has not 
been encouraging. A foodgrain and 
cloth co-operative, a jointly owned 
flour mill, and a weavers' co-operative
to obtain credit, raw materials and 
markets have been started, have func-
tioned sporadically for a couple of 
years and then have failed, often due 
to defaults and outright corruption.
The failure of co-operative ventures 
has left participating members saddled 
with debts and idle equipment. Vil-
lagers, with good reason, do not 
believe in each other's capacity to 
maintain agreements over long periods
of time. Because of this even blood 
related families and members of a 
former joint family are reluctant to 
consider any joint ventures such a 
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collective gas plant. The history of 
fueds in the village has also bred 
mistrust and pitted family groups and 
castes against each other. 
In the scarce resources economy of 
Sugao individual families are concerned 
about how their contribution of waste 
to a community plant would be mea- 
sured and what share of gas and 
manure they would get from it. In 
successful pilot projects of community 
gas plants these problems have been 
solved in the following ways: Each 
family's contribution of waste is 
weighed and noted each day. Gas is 
released for set hours every day during 
meal cooking times and families can 
use as much they want at this time. 
This time-rationing system is intro- 
duced rather than individual meters 
because at present with the available 
technology these meters are very ex-
pensive. Perhaps a technical break-
through here to reduce cost would be 
useful. 
It was reported by those who have 
worked on such community plants
that people are not happy with this 
distribution of benefits. They think 
of the gas as the major benefit from 
the gobar gas plant. The enhanced 
quality of slurry, which larger contri-
butors of dung get proportionally 
more of, is not immediately apparent 
since it is stored in compost heaps 
and applied at periodic intervals. Thus 
farmers perceive this system of distri-
bution of gas as inequitable and there 
is less incentive to collect cow dung
from longer distances in the outlying 
fields. The result is a corresponding
reduction in the amount of dung sup- 
plied to community plants. 
An additional cost and maintenance 
problem is the piping to each 
household. As distance between plant
and kitchen increases, maintaining the 
gas pressure becomes a problem. Some 
families whose houses are further from 
the plant may at times get less gas
than they need for cooking. This will 
inevitably cause disputes. From past
experience, villagers are sceptical that 
careful accounts of everyone's contri-
butions will be maintained and a fair 
distribution of the product will be 
ensured in a co-operative gas plant.
Someone has to be designated to keep
these records who is trustworthy,
literate and able to spare the time. 
On a volunteer basis such a person is 
difficult to obtain and paying for the 
service adds another cost. The smal- 
ler plant size servicing fewer families 
begins to look less attractive. 
Toilets and User Preferences: If 
toilets are built and hooked up to a 
gas-plant, whether as individual units,
small groups or large community ones, 
the amount of water each iridividual 
uses to clean himself has to be strictly 
controlled. Excessive use of water 
dilutes the slurry in the digester and 
impedes the process of gas generation.
Villagers are not used to squatting 
over toilets and have to, be taught to 
do that they do not foul up the sor-
rounding plinth. If water is unavail-
able it is a custom at present to use 
small stones or foliage to clean one-
self, and villagers have to be taught
not to do this in the new toilets, as 
these items would just block up the 
toilets. The whole process of social 
education has to be done slowly and 
with regard to people's inhibitions 
and feelings. Older people will resist 
the idea of having to wait in line at 
times to use the toilet facility. Women 
may not like to give up the few mi-
nutes of social time they enjoy when 
they go to the fields to relieve them-
selves and linger to chat with other 
women there. This is one of the few 
occasions in the day that young women 
can discreetly escape the watchful eyes
of their in-laws or parents. The design
and introduction of toilets, if they 
are to be used successfully by the vil-
lagers, will have to recognise and be 
sensitive to such social realities. 
In other areas of India villagers
have resisted the idea of using night
soil as manure on their land and even 
the idea of cooking over a gas that is 
generated from a slurry that contains 
human excreta. In Sugao, however, 
none of the many villagers questioned
voiced any reservations about this. 
Someone in fact described how green
and good the crops had been in a 
neighbouring village where such ma-
nure had been used. 
Villagers' Perceptions of Benefits: 
Although a number of studies are 
under'wayor being completed on the 
cost benefits of such'gobar gas plants,
the evidence is not conclusive and 
opinions differ on what benefits accrue 
in reality. In any case, the decision 
to adopt or not to adopt a technology,
either at the individual villager's or 
the community level, does not appear
to be heavily informed by such crite-
ria. The villager's perceptions of bene- 
fits and the values he attaches to them 
differ from the specialist's. Al gas
plant meeting the needs for lighting
and cooking in a household is not 
considered a high priority item, espe-
cially since the major beneficiaries are 
women, a group that has little deci-
sion making power n the village. How-
ever if the energy from the plant is 
used to run a flour mill or thresher or 
to pump water for a tube-well, then it 
is considered a major benefit and im-
provement.
Similarly, if the villager has enough
land and grows plants and bushes so 
that he buys little wood for fuel, then 
he does not value very highly the fact 
that a gobar gas plant provides him 
with fuel for cooking. Another case 
in differing perceptions is that of the 
usefulness of threshing machines. If 
a farmer owns bullocks he will conti-
n-ie to thresh his grain in the tra-
ditional way under the feet of the 
bullocks rather than take the crop to 
the mechanical thresher for whose use 
he has to pay.
Presently most of the energy needs 
of the villagers are in fact being met 
in one way or another. A gobar gas
plant is perceived as providing faci-
lities and improvements that are more 
qualitative in nature. Besides, they 
appear to be more useful to women 
than men and therefore are discounted 
when men make decisions about in-
vestments. 
In addition if only one element of 
improvement technology, such as gobar 
gas, is introduced into a system that 
remains essentially the same in orga-
nisation and production, the impact is 
only at the margins. To be fully in-
tegrated a more comprehensive, evolu-
tionary transrormation of the total 
structure is necessary. The change
inducing agent has to be much wider 
based and cogniant of responsive to 
all of the constraints that operate
.against adoption and assimilation of 
new ways. 
OVERCOMING CONSTRAINTS 
The constraints outlined above are 
not insurmountable. If there is little 
space around houses, plants can be in-
stalled underground or at the periphery 
of the village near the fields that vil-
lagers currently use for relieving them-
selves. If distance prevents the piping
of gas to households, the gas can be 
used for come community purpose
such as street lightings or a small scale 
industry. Installation of gobar gas
plants can be delayed until bottlenecks 
are overcome and an adequate water 
supply is assured. Villagers can change
their toilet habits. But if villagers 
see no clear advantages to this techn(j-
logy, they are unlikely to invest in 
individual plants. If, in addition, they 
are suspicious of co-operative ventures, 
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it will be a long time before gobar gas
tcchnology appears in Sugao. 
It would seem that the initiative for 
installing a gobar gas facility must 
come from some outside agency. Such 
an agency could construct a larger-
sized communal facilities on the out-
skirts of the, village. Once a system
of toilets, a gas-plant, and soak pits 
were constructed, they could be super-
vised by salaried individuals who 
would insure that the system was kept
clean and operational. 
Nevertheless, the organisational solu-
tion of hiring people to maintain such 
a facility becomes dubious when 
assessed in terms of social goals. Start-
ing with Mahatma Gandhi's "bhangi
mukti" programmes to free the scaven-
ger castes from the socially untoucha-
bility their work brought upon them,
the effort in development planning
has been to eradicate caste distinctions 
and discriminations, especially those 
of untouchability. The technical, orga-
nisational solution suggested for com-
munity gas plants would in fact create 
a new, scavenger class, albeit a paid
and salaried one. Besides this basically
moral question is an economic one: 
whether small or medium gas plants
could generate enough income to even-
tually pay for the services of such in-
dividuals and whether the plants would 
eventually pay for their maintenance. 
When questioned about the possi-
bility of introducing gobar gas units to 
Sugao one of the respected village
leaders, who was noted for his fore- 
sight and concern about village affairs,
insisted upon digressing from this 
topic. He proceeded to talk about and 
finally to show a new introduction to 
Sugao's very rudimentary waste, drain-
age and sanitation system. Three of 
the large farm families in Sugao whose 
houses were located on the edge of 
the village had bought special toilet 
pans and begun constructioni of day
pit toilets that were developed by a 
Gandhian organisation as valuable de-
vices for collecting and converting
human waste to fertiliser.8 These toi-
lets are very simple in design and 
relatively inexpensive. They work on 
the premise that night soil when 
covered and left to decompose for 
come time converts to valuable manure. 
Despite their, simplicity and ease of 
construction the three toilets that 
were started in Sugao were incomplete
because they needed a small amount 
of cement to form the channel joining
the toilet pans to the soil pit. Cement 
being in short supply had been un-
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available to these Sugao families for 
six months. The larger quantity of 
cement needed for a gobar gas plant
would have constituted an even greater
constraint. 
Referring to these pit toilets and to 
his observation of trench toilets pro-
vided at centres of large religious fes-
tivals which he had attended, the 
village leader suggested an approach to 
improving the physical plant and liv-
ing conditions in Sugao. He suggested
that funds be raised to hire a few 
people to dig pit trench toilets in the 
existing fields where people presently
relieve themselves. Some low, tempo-
rary partitions, made of cheap mats,
could be installed for privacy and a 
few paving slabs could be placed as 
footpads to squat on. People could 
be tought to use the trench toilets and 
to cover over the excrement with the 
heaped up soil from the trench cutting.
When full, the trenches would be 
covered by soil for a few months, new 
trenches would be dug, the partitions
moved, and the fertiliser created could 
either be sold or applied to commonly
owned village grazing lands that are 
so barren today.
One more proposal that he made was 
that drainage and paving material 
could be bought and supplied to the 
village. The villagers would organise
themselves in groups to slope and level 
the streets and alleys around their 
houses, dig out the drainage ditches 
and pave them to facilitate the remo-
val of waste water from the village
itself. The present sloping of streets 
and alleys has evolved over many cen-
turies and functions reasonably well. 
The hard surfacing, however; would 
considerably improve the functioning 
of the system. 
With these two very simple techno-
logical introductions and a change in 
the social oractices, the general clean-
liness and living conditions of Sugao
could be enhanced. The improvements
would not achieve everything that 
widespread use of gobar gas could, but 
some gains would be made and the 
village would learn from successful 
completion of an immediately useful 
co-operative effort. This might lead to 
increased trust and a propensity to 
venture upon innovations and changes 
requiring more complex reorganisations
of traditional relationships. These 
examples of technologies that appeared 
to be implementable to the village lea-
der highlight the fact that to be con-
sidered 'appropriate' a technology has 
to not only be responsive to resources,
needs and goals but must fit into the 
social organisation and context that 
prevails.
That groups in Sugao do evolve and 
learn from social group action was 
illustrated by the neo-buddhists (for-
mer untouchable Mahars) of Sugao,
who traditionally did the scavenging
work in the village. In 1979, they were 
in the final stages of completing a 
collective lift irrigation scheme to irri-
gate their small land holdings. Once 
it was started successfully their leaders 
would be ready to explore the possibi-
lity of communal gobar gas plants.
They were discussing raising cattle co-
operatively with fixed stall feeding and 
using the waste to fuel the plant. They
wanted to establish some small scale 
industry that would use the gobar gas
generated and provide employment for 
a few neo-buddhists. 
CONCLUSIONS 
In response to questions about the 
possibilities for communal gobar gas
plants, a village leader responds with 
a suggestion for social reorganisation
around even simpler and more basic 
tQchnologies,of pit toilets and improved
surface drinage of village lanes. This 
is the voice of experience. It is sensi- 
tive to the limited power village
leaders or outside change agents have 
to affect the manner in which village
people relate with each other and what 
they are willina to invest their time 
and money in. It speaks of the neces-
sity of incremental steps and incre-
mental gains of 'setting the stage' for 
future adoptions of technology requir-
ing more complex social reorganisation. 
It illustrates the importance of striking 
a balance between choosing and 
modifying a technology so that it fits 
into the social organisation of village 
India and in the process of introducing
the new technology attempting to 
incrementally modify the existing social 
relationships.
The willingness of Sugao's neo-
buddhists to take risks and co-operate 
has been increased by their success in 
organising a collective lift irrigation
scheme. A similar growth of social 
confidence could equally occur in the 
village as a whole around other 
successful actions that would benefit 
the whole community; for instance,
the scheme suggested by the Sugao
leader for improving waste disposal.
The evolution of social organisational
capacity can result from introducing 
more basic and simple technology that 
delivers some benefits and creates a 
social environment receptive to 
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reorganising in ways that are essential 
for the widespread adoption and assi- 
milation of other farther reaching
technology, such as gobar gas, that 
may be more transforming of society
in the long run. 
Social readiness to absorb and as-
similate a new technology is an 
important criterion for assessing whe- 
ther a technology is an 'appropriate' one 
for any particular context. It must be 
given equal importance when consider- 
ing the possible application of a parti- 
cular technology in a specific context. 
A technology is only fully 'appropriate' 
when there exists a fit between it and 
the organisational capability to receive 
it in the social system in which it is 
-introduced. In addition to technical 
efficiency it must also be judged from 
this perspective and from the point 
of view of its ability to shape and 
change the social environment in 
ways that will facilitate incremental 
steps towards transforming rural life. 
Notes 
[An earlier version of this paper
was presented at a seminar on New
Directions in Appropriate Technology
organised by the International Associ-
ation for the Advancement of Appro-
priate Technology for Developing
Countries in November 1979. Travel 
to Sugao in the summer of 1979 was 
funded by a grant from the American
Institute of Indian Studies. I am 
indebted to V M Dandekar for sugges-
ting the topic, to M B Jagtap for help 
in 	Sugao. and to Sulabha Bramhe and 
Ramesh Bhatia for comments.]
I Gobar gas is generated when 
organic matter such as animal,
human and plant waste is mixed 
with a given proportion of water 
(4:5 ratio) to form a slurry. This 
is fed into an enclosed, impervious
container called a digester and 
allowed to decompose. Methane 
gas, along with carbon dioxide,
(in a proportion of 55 per cent to 
45 per cent with traces of hydrogen
sulphide) is generated by anaerobic 
bacterial action. This gas is 
collected in a dome placed over
the digester and when it reaches 
the necessary pressure it can be 
released and burned to provide
energy for a variety of uses. An 
overview of the evolution of the
technology is given in S K 
Subramanian, "Bio Gas Systems in 
Asia", Management Development
Institute, New Delhi, 1977. 
2 	 "Gobar Gas Restrospect and 
Prospect", Directorate of Gas 
Scheme Khadi and Village
Industries Commission, 1978. 
3 	 Although the KVIC consistently
makes the claim that the nitrogen
content of the fertiliser is enhanced 
not all of the literature pertaining 
to gobar gas plants supports this. 
For example, see Ramesh Bhatia,
'Economic Appraisal of Bio-gas
Units in India' Economic and 
Politicat Weekly, Special Number,
August 1977. 
4 	 T K Moulik and V K Shrivastava,
"Bio-Gas plants at the Village
Level: Problems and Prospects
in Gujarat", Center for Manage-
ment in Agricluture, Indian 
Institute of Management, Ahmed-
abad, 1975.
5 	 Ashok K Mitra, "Economics of 
Bio-Gas Plants: Problems and 
Prospects", Gokhale Institute of 
Politics and Economics, Poona,
1978, manuscript.
6 	 Hemalata Dandekar, "Rural
Development: Lessons from a 
Village in Deccan Maharashtra,
India", Ph D dissertation, Univer-
sity of California, Los Angeles,
1978. 
7 	 In his paper, "Energy Alernatives 
for Irrigation Pumping: Some 
Results for Small Farms in North 
Bihar", Ramesh Bhatia states that
the gobar gas research centre at 
Ajitmal in Etawah district of 
Uttar Pradesh has developed a 
gobar gas plant based on the 
Chinese design. There were 45 
such plants in operation in the area
in 1978. Their advantage is that 
the capital cost is 40 per cent 
lower than the conventional plants,
local masons can do the work of 
constructing it, and maintenance 
costs are reduced since the steel 
dome, which required periodic
painting is eliminated. These plants
can be constructed under the 
groundbeneath a cowshed or other 
area near the kitchen. Scientifically
measured comparative techno-
economic paramenters of the two 
types of plants are not yet availa-
ble. Also some problems of chok- 
ing up of tbhe plant due to incor-
rect mixing and over-adding of
slurry have been encountered.
8 	 Maharashtra Gandhi Smarak
Nidhi, Kothrud, Poona. 
Cost of Protecting Indias Sugar Industry 
Susmita Rakshit 
There is no indication thtat,even after all these years of protection, the sugar industry is on its way 
to self-sustaining growth, The resources cost of protection have been enormous both absolutely and relative-
ly, ev-en neglecting the huge cost to the economy arising out of faulty lociation sustained through a system 
of zonal pricing and restrictions on movement of sugar. The worst suiffererhas been the consumer of sugar 
who has had to bear the lion's share of this cost. 
I 
WHEN goods can move freely bet-
ween countries and all markets are 
perfectly competitive, the amounts in 
which the goods will be produced in 
a country depend on the country's
'comparative advantages' in produc-
ing different goods. Such a pattern
of production maximises the value of 
the national product at international 
prices. The consumers, on the other 
hand, have the opportunity of maxi-
mising their utilities by equating the 
marginal rates of consumer substitu-
tion between goods with the ratios of 
their prices in the international free 
market. The amounts chosen to be 
consumed can thus diverge widely
from the amounts produced in the 
country.
This system is interrupted if a 
tariff is imposzed on the import of a 
particular commodity into the country.
There is consequently a loss to society
both through inefficient allocation of 
resources and distortion in the pat-
tern of consumption. Hence the loss 
that is the 'cost of protection', can 
bb divided into two parts: the 'pro-
duction cost' and the 'consumption
cost' of protection. In order to 
measure these costs in the context of 
a particular industry the following
partial equilibrium analysis can be 
used.1 In figure (1) let SS be the 
domestic supply curve of an import-
able commodity and DD the com-
pensated demand curve through the 
free-trade consumption point 'f'. Pro-
tection raisecdthe home market price
fromi Pf to Pt , domestic produc-
tion increases by amount bc, the re-
source cost of production (including
normal profit) in excess of the inter-
nationally accepted value of the 
amount produced increases by amount 
--- abc - called the 'production cost 
of protection' - and domestic con-
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